Proteomic expression analysis of cardiomyocytes subjected to proteasome inhibition.
We hypothesized that impaired proteasomal function affects gene expression in cardiomyocytes. To identify those genes, a proteomics-based analysis of neonatal rat cardiac myocytes treated with the proteasome inhibitor MG132 in comparison to vehicle treated control cells was performed. MG132 treatment induced reproducible changes in the protein expression profile, which was analyzed by two-dimensional difference gel electrophoresis followed by tryptic peptide mass fingerprinting for spot identification by MALDI-TOF mass spectrometry. The identified protein alterations could be grouped into three major categories: (1) induction of small heat shock proteins (HSPs) with chaperonic function, such as HSP27, alphaB-crystallin, and cardiovascular HSP, (2) altered expression of actin associated proteins, such as cofilin-1 and transgelin, and (3) induction of antioxidant proteins, such as peroxiredoxin-1, superoxide dismutase-1, and hemeoxygenase-1. Northern blotting revealed that expression was regulated at the mRNA level. Given that proteasomal activity is decreased in cardiovascular diseases, alterations in proteasome-dependent control of mRNA expression could provide a novel mechanism by which disease progression is modulated.